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TOOL HOLDER FOR MACHINE TOOL,
MACHINE TOOL ASSEMBLY, AND
METHODS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Patent Application No. 61/829,382, filed May 31, 2013,
which application is hereby incorporated by reference in their
entirety.

TECHNICAL FIELD

This disclosure is directed to metal working operations,
and, in particular, to a tool holder for a machine tool for metal
working This disclosure also is directed to a machine tool
assembly, methods of assembling a tool holder, and methods
of use.

BACKGROUND

During many metal working operations, it is desirable to
flush the interface between a cutting tool and the workpiece
with fluid, e.g. a coolant, to avoid damage to the cutting tool
and to the workpiece as a result of high temperatures gener-
ated at this interface and to clear chips that may become
tangled at this interface.

If multiple tool holders are used, for example, in the con-
text of a gang style tool block, it can become expensive to
provide coolant for each of the tool holders. Improvements
are desirable.

SUMMARY

A tool holder for a machine tool is provided, in which the
tool holder will have a rear facing fluid port that will flush the
next tool loaded in a gang style tool block while also allowing
the fluid, such as coolant, to flow to the tool that is engaged
with the workpiece.

In general, a tool holder is provided having a shank body
with a front end, a rear end, and a top surface. The tool holder
has a tool head extending rearwardly from the front end of the
shank body. The tool head defines a pocket downwardly from
the top surface of the shank body and rearwardly from the
front end of the shank body. The pocket includes an insert-
receiving compartment adapted to receive a cutting tool insert
and to position a cutting tip of the insert beyond the front end
of'the shank body. The pocket includes a wall adjacent to the
compartment. The shank body defines a fluid passageway
extending through the shank body into the tool head and
terminating in at least a first discharge port and a second
discharge port. The first discharge port is in the pocket wall to
discharge fluid adjacent to the insert-receiving compartment.
The second discharge port is in the tool head on an opposite
side of the shank body from the insert-receiving compartment
to discharge fluid from the opposite side.

In general, a machine tool assembly is provided including
a gang tool including a block partitioned with at least first and
second receivers, each first and second receiver constructed
and arranged to receive a tool holder. The tool holder is
operably mounted in the first receiver of the block. The tool
holder includes a shank body having a front end, a rear end,
and a top surface. A tool head extends rearwardly from the
front end of the shank body. The tool head defines a pocket
downwardly from the top surface of the shank body and
rearwardly from the front end of the shank body. The pocket
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includes an insert-receiving compartment adapted to receive
a cutting tool insert and to position a cutting tip of the insert
beyond the front end of the shank body. The pocket includes
awall adjacent to the compartment. The shank body defines a
fluid passageway extending through the shank body into the
tool head and terminating in at least a first discharge port and
a second discharge port. The first discharge port is oriented to
discharge fluid adjacent to the insert-receiving compartment.
The second discharge port is oriented to discharge fluid in a
direction toward the second receiver.

A method of assembling a tool holder is provided. The
method includes providing a shank body having a tool head.
The tool head defines a pocket including an insert-receiving
compartment. The shank body has a fluid passageway extend-
ing through the shank body into the tool head and terminating
in at least a first discharge port and a second discharge port.
The method also includes operably mounting a cutting tool
insert in the insert-receiving compartment to position the
insert adjacent to the first discharge port, and so that the
second discharge portis on an opposite side of the shank body
from the insert.

The method may also include providing a gang tool includ-
ing a block partitioned with at least first and second receivers,
each of the first and second receivers constructed and
arranged to receive a tool holder. The method can include
operably mounting the tool holder in the first receiver of the
block so that the second discharge port is oriented to dis-
charge fluid in a direction toward the second receiver.

A method of using a machine tool is provided including
positioning a block of a gang tool having at least first and
second tool holders therein so that a cutting tool insert posi-
tioned in the first tool holder is in engagement with a work-
piece. The first tool holder will include a shank body having
a tool head. The tool head defines a pocket including an
insert-receiving compartment with the cutting tool insert
positioned therein. The shank body has a fluid passageway
extending through the shank body into the tool head and
terminating in at least a first discharge port and a second
discharge port. The method includes discharging fluid
through the first discharge port in a direction toward the
cutting tool insert. The method also includes discharging fluid
through the second discharge port in a direction toward the
second tool holder.

A variety of examples of desirable product features or
methods are set forth in part in the description that follows,
and in part will be apparent from the description, or may be
learned by practicing various aspect of this disclosure. The
aspects of the disclosure may relate to individual features as
well as combinations of features. It is to be understood that
both the forgoing general description and the following
detailed description are explanatory only, and are not restric-
tive of the claimed invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic, perspective view of one example
machine utilizing principles of this disclosure;

FIG. 2 is a schematic, perspective view of a portion of the
machine of FIG. 1, utilizing principles of this disclosure;

FIG. 3 is a schematic, front view of a tool block having a
tool holder constructed in accordance with principles of this
disclosure;

FIG. 4 is a perspective view of a tool holder having a
cutting tool insert, the tool holder being constructed in accor-
dance with principles of this disclosure;
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FIG. 5 is a side view of the tool holder with cutting tool
insert depicted in FIG. 4, constructed in accordance with
principles of this disclosure;

FIG. 6 is a perspective view of the tool holder of FIGS. 4
and 5, without the cutting tool insert assembled therein, con-
structed in accordance with principles of this disclosure;

FIG. 7 is a front view of the tool holder of FIG. 6;

FIG. 8 is a bottom view of the tool holder of FIG. 6;

FIG. 9 is a rear view of the tool holder of FIG. 6; and

FIG. 10 is an end view of the tool holder of FIG. 6.

DETAILED DESCRIPTION

FIG. 1 illustrates a schematic, perspective view of one type
of machine that can use a tool holder constructed in accor-
dance with principles of this disclosure. FIG. 1 is a Swiss-type
CNC machine tool assembly 20. The CNC machine tool
assembly 20 has a spindle 22 for holding and rotating a
workpiece indexed against a stationary tool holder block 24,
whichis also part of the assembly 20. The tool holder block 24
can move into engagement with the workpiece for performing
tooling operations.

In FIG. 2, an enlarged view of the tool holder block 24 is
illustrated. In the example of FIG. 2, the tool holder block 24
is a gang style holder 26. The block 24 can removably hold a
plurality of tool holders 28. In the example shown in FIG. 2,
the block 24 is shown holding five tool holders 28.

FIG. 3 shows a front view of the gang style holder 26. The
block 24 includes a plurality of partitions 30 dividing the
block 24 between individual tool holder receivers 32. In FIG.
3, the receivers 32 are in the block 24 underneath the tool
holders 28. The block 24 includes at least a first receiver 34
and a second receiver 35. In the example of FIG. 3, the block
24 includes a third receiver 36, a fourth receiver 37, and a fifth
receiver 38. Tool holders 28 can be operably mounted in each
of the receivers 32.

Turning now to FIGS. 4 and 5, one tool holder 28 that can
be used in the block 24 is a tool holder 40, constructed in
accordance with principles of this disclosure. In preferred
implementations, the tool holder 40 is constructed to dis-
charge fluid, for example, coolant, in at least two distinct
directions. One direction will include in a direction toward the
next adjacent tool holder 28 in the block 24.

FIGS. 4 and 5 show the tool holder 40 with a removable and
replaceable cutting tool insert 42 operably held thereby.
FIGS. 6-10 show the tool holder 40 before the cutting tool
insert 42 has been mounted thereto.

In reference now to FIGS. 4-10, the tool holder 40 includes
a shank body 44. The shank body 44, in the illustrated
example, has a rectangular (e.g., square) cross-section, which
can then be easily mounted within the tool holder block 24. Of
course, other shaped cross-sections are possible for the shank
body 44.

The shank body 44 has a front end 46, a rear end 48, and a
top surface 50. Opposite the top surface 50 is a bottom surface
52.

A tool head 54 extends rearwardly from the front end 46 of
the shank body 44. Tool head 54 can be an integral part of the
shank body 44. In alternate embodiments, the tool head 54
can be a separate piece and removably attached to the rest of
the shank body 44.

The tool head 54 defines a pocket 56. The pocket 56
extends into the tool head 54 downwardly from the top sur-
face 50 of the shank body 44 and rearwardly from the front
end 46 of the shank body 44.
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Inthe example shown, the pocket 56 has a wall 58. The wall
58 can be extending from the top surface 50 of the shank body
44.

At least a portion of the pocket 56 includes an insert-
receiving compartment 60 adapted to receive the cutting tool
insert 42 (FIGS. 4 and 5). When the insert 42 is operably
positioned within the insert receiving compartment 60, a cut-
ting tip 62 (FIGS. 4 and 5) of the insert 42 is positioned
beyond the front end 46 of the shank body 44, such that the tip
62 can engage a workpiece in the CNC machine 20.

As mentioned previously, the tool holder 40 is constructed
and arranged to discharge fluid in at least two distinct direc-
tions. In one direction, the fluid (such as coolant) is dis-
charged adjacent to the insert-receiving compartment 60. In a
second direction, the fluid (such as coolant) is discharged in a
direction toward the next adjacent tool holder 28 in the block
24. In the example shown, this second discharge direction is
from the bottom surface 52, which is on the opposite side 64
of the shank body 44 from the insert-receiving compartment
60.

Many embodiments are possible for accomplishing the
result of having fluid discharged in two distinct directions. In
the example illustrated, the shank body 44 defines a fluid
passageway 66 extending through the shank body 44 into the
tool head 54 and terminating in at least a first discharge port
68 (FIGS. 6 and 10) and a second discharge port 70 (FIGS. 5
and 8). The fluid passageway 66 can be for providing flow of
coolant, such as cutting oil, for example.

In the example shown, the first discharge port 68 is in the
pocket wall 58. The first discharge port 68 is oriented to
discharge fluid adjacent to the insert-receiving compartment
60. In operation, the fluid discharged from the first discharge
port 68 will typically flow over the insert 42 and at the region
of engagement between the insert 42 and the workpiece.

In the examples shown, the second discharge port 70 is in
the tool head 54 on the opposite side 64 of the shank body 44
from the insert-receiving compartment 60 to discharge fluid
from the opposite side 64.

The second discharge port 70 can include many implemen-
tations. In the example shown, the second discharge port 70 is
angled at a non-orthogonal angle within the tool head 54 to
discharge fluid at an acute angle 72 (FIG. 5) relative to the
opposite side 64 of the shank body 44. A range of angles are
usable. One suitable range of angles 72 includes 30-60°, and
in the example shown, the angle 72 is about 45°.

In examples where the first discharge port 68 is arranged to
discharge fluid about parallel to the top surface 74 of the insert
42, and also about parallel to the insert-receiving compart-
ment 60 of the pocket 56, the discharge ports 68, 70 will be
angled to discharge fluid, such as coolant, in a range of about
30-60°, for example, about 45° relative to each other.

Many different embodiments are possible. In the one illus-
trated, the fluid passageway 66 begins at a fluid supply port
76. In the particular example illustrated, the fluid supply port
76 is located in the rear end 48 of the shank body 44. The fluid
supply port 76 can be from alternate locations, other than
from the rear end 48 as shown. An alternate supply port is
shown at 86, for example. Supply port 86 extends through the
side surface 90, which is the surface between the top surface
50 and bottom surface 52. If the fluid supply port 76 through
the rear end 48 is used, then the supply port 86 will be
plugged. Alternatively, if supply port 86 is used, then other
supply ports will be plugged.

The fluid passageway 66 extends through the shank body
44 and into the tool head 54. Branching off of the fluid
passageway 66 and in fluid communication with the fluid
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passageway 66 is a first port passageway 78. In the example
shown, the first port passageway 78 is generally orthogonal to
the fluid passageway 66.

As can be seen in FIGS. 5 and 8, extending from the first
port passageway 78 is a pocket wall passageway 80. The
pocket wall passageway 80, in the example shown, extends
through the pocket wall 58 and ultimately terminates in the
first discharge port 68. This example shows the pocket wall
passageway 80 as being generally orthogonal to the first port
passageway 78.

From the above, it should be understood that fluid enters
the fluid supply port 76 (or alternate port 86), flows through
the fluid passageway 66, then flows through the first port
passageway 78, then flows through the pocket wall passage-
way 80, and then is discharged through the first discharge port
68.

Still in reference to FIGS. 5 and 8, branching off from the
fluid passageway 66 is a second port passageway 82. The
second port passageway 82 terminates in the second dis-
charge port 70. Many embodiments are possible, and in this
embodiment, the second port passageway 82 is shown angled
relative to the fluid passageway 66. The angle can vary
between about 30-60°, and in this example, the angle is about
45°.

From the above, it should be understood that fluid enters
the fluid supply port 76 (or alternate port 86) and flows
through the fluid passageway 66. From there, it branches off
into the second port passageway 82 and is discharged from the
second discharge port 70. As explained above, some of the
fluid also branches off through the first discharge port pas-
sageway 78, then flows through the pocket wall passageway
80, and then is discharged through the first discharge port 68.

Still in reference to FIGS. 5 and 8, the shank body 44
includes a bore 84 extending from the bottom surface 52 and
into communication with the fluid passageway 66. This bore
84 is made in order to form the first port passageway 78. After
the first port passageway 78 is formed, the bore 84 extending
from the bottom surface 52 is plugged.

Attention is again directed to FIG. 3. In FIG. 3, the tool
holder 40 is shown in the first receiver 34, while a second tool
holder 28 is shown in the second receiver 35. The tool holder
40 is oriented within the block 24 and relative to the other tool
holders 28 so that the first discharge port 68 discharges fluid
adjacent to the insert-receiving compartment 60. The second
discharge port 70 is oriented to discharge fluid 85 in a direc-
tion toward the second receiver 35. In many implementations,
the first discharge port 68 and the second discharge port 70
can discharge coolant. The first discharge port 68 can, for
example, discharge the coolant in a direction downwardly,
which would be to flow over the cutting tool insert 42 and at
the region of engagement between the insert 42 and the work-
piece. The second discharge port 70 can discharge coolant in
a direction lateral to the tool holder 40 in the first receiver 34,
so that the coolant would be sprayed in a direction toward the
second receiver 35.

When the fluid is discharged toward the tool holder 28 in
the second receiver 35, this will help to remove any chips that
may cling onto or clutter the tool holder 28 in the second
receiver 35.

One advantage of this arrangement, in addition to remov-
ing chips from the tool holder 28 in the second receiver 35, is
that the tool holder 28 that is adjacent to the tool holder 40 can
be one that does not include fluid passageways for coolant, for
example. Thus, the tool holder 28 that is adjacent to the tool
holder 40 can be a more economical, less expensive tool
holder 28 that does not include fluid passageways.
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A suitable fitting can be used to removably attach to the
shank body 44 to provide fluid, such as coolant, through the
fluid supply port 76 (or alternate port 86).

A method of assembling tool holder 40 can include pro-
viding shank body 44 having tool head 54. The tool head 54
will define pocket 56 including insert-receiving compartment
60. The shank body 44 will have fluid passageway 66 extend-
ing through the shank body 44 into the tool head 54 and
terminating in at least first discharge port 68 and second
discharge port 70. The method can include operably mount-
ing cutting tool insert 42 into the insert-receiving compart-
ment 60 to position the insert 42 adjacent to the first discharge
port 68 and so that the second discharge port 70 is on opposite
side 64 of the shank body 44 from the insert 42.

The method can include providing gang style tool holder
26 having block 24 partitioned with at least the first and
second receivers 34, 35. The method can include operably
mounting the tool holder 40 in the first receiver 34 of the block
24 so that the second discharge port 70 is oriented to discharge
fluid, such as coolant, in a direction toward the second
receiver 35.

The method of using a machine tool can be applied. The
method can include positioning the block 24 having at least a
first tool holder 40 and second tool holder 28 therein so that
cutting tool insert 42 positioned in the first tool holder 40 is in
engagement with the workpiece. The method includes dis-
charging fluid through the first discharge port 68 in a direction
toward the cutting tool insert 42, and discharging fluid
through the second discharge port 70 in a direction toward the
second tool holder 28.

In preferred implementations, the fluid discharged through
the ports 68, 70 are coolant. For example, the coolant can be
cutting oil.

In operation, the tool 40 can be used in many different
ways. For example, the tool 40 can engage the raw piece of
bar stock, face it, and then do the O.D. (outer diameter) turn,
by taking off the outer diameter of the bar stock. While this
operation is going on, fluid, such as coolant, is being dis-
charged through the first discharge port 68 at the engagement
between the insert 42 and the bar stock, while fluid, such as
coolant, is also being discharged through the second dis-
charge port 70 at the next adjacent tool holder 28. The fluid
discharged through the second discharge port 70 is helpful to
knock away chips from the next adjacent tool holder 28. As
mentioned above, this can also mean that the tool holder 28 in
the second receiver 35, adjacent to the tool holder 40, can be
atool holder that does not have passageways for coolant, and
can thus be a shank body that is free of coolant passageways.

The tool holder 40 can be many different sizes. In one
useful example, the tool holder 40 has an overall length of
about 3.9-4 inches. The thickness between the side surfaces
90, 92 can be about 0.5 inches. The thickness between the top
surface 50 and bottom surface 52 can be about 0.5 inches. The
pocket wall 58 can extend above the top surface 50 a length of
about 0.25 inches. The tool holder 40 will be made from
metal, such as steel, for example 4140 PH steel.

The above description includes example principles. Many
embodiments can be made using these principles.

What is claimed is:
1. A tool holder for a machine tool; the tool holder com-
prising:
(a) a shank body having a front end, a rear end, and a top
surface;
(b) a tool head extending rearwardly from the front end of
the shank body;
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(1) the tool head defining a pocket downwardly from the
top surface of the shank body and rearwardly from the
front end of the shank body;

(A) the pocket including an insert-receiving compart-
ment adapted to receive a cutting tool insert and to
position a cutting tip of the insert beyond the front
end of the shank body;

(B) the pocket including a wall adjacent to the com-
partment; and

(c) wherein the shank body defines a fluid passageway
extending through the shank body into the tool head and
terminating in at least a first discharge port and a second
discharge port;

(1) the first discharge port being in the pocket wall to
discharge fluid adjacent to the insert-receiving com-
partment; and

(ii) the second discharge port being in the tool head on an
opposite side of the shank body from the insert-re-
ceiving compartment to discharge fluid from said
opposite side.

2. A tool holder according to claim 1 wherein:

(a) the pocket wall extends from the top surface of the
shank body; and the first discharge port is positioned to
discharge fluid over the cutting tool insert, when the
cutting tool insert is operably positioned in the insert-
receiving compartment.

3. A tool holder according to claim 1 wherein:

(a) the second discharge port is angled at a non-orthogonal
angle within the tool head to discharge fluid at an acute
angle relative to said opposite side of the shank body.

4. A tool holder according to claim 1 wherein:

(a) the tool head is an integral part of the shank body.

5. A tool holder according to claim 1 wherein:

(a) the fluid passageway begins at a fluid supply port in the
rear end of the shank body.

6. A tool holder according to claim 1 further comprising:

(a) a cutting tool insert operably mounted within the insert-
receiving compartment.

7. A machine tool assembly comprising:

(a) a gang tool including a block partitioned with at least
first and second receivers, each first and second receiver
constructed and arranged to receive a tool holder; and

(b) a tool holder operably mounted in the first receiver of
the block, the tool holder including:

(1) a shank body having a front end, a rear end, and a top
surface;

(ii) a tool head extending rearwardly from the front end
of the shank body;

(A) the tool head defining a pocket downwardly from
the top surface of the shank body and rearwardly
from the front end of the shank body;

(1) the pocket including an insert-receiving com-
partment adapted to receive a cutting tool insert
and to position a cutting tip of the insert beyond
the front end of the shank body;

(2) the pocket including a wall adjacent to the com-
partment; and

(iii) wherein the shank body defines a fluid passageway
extending through the shank body into the tool head
and terminating in at least a first discharge port and a
second discharge port;

(A)the first discharge port being oriented to discharge
fluid adjacent to the insert-receiving compartment;
and

(B) the second discharge port being oriented to dis-
charge fluid in a direction toward the second
receiver.
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8. A machine tool assembly according to claim 7 wherein:

(a) the first discharge port is in the pocket wall; and

(b) the second discharge port is in the tool head on an
opposite side of the shank body from the insert-receiving
compartment to discharge fluid from said opposite side.

9. A machine tool assembly according to claim 7 further

comprising:

(a) a second tool holder operably mounted in the second
receiver.

10. A machine tool assembly according to claim 9 wherein:

(a) the second tool holder includes a second tool holder
shank body that is free of fluid passageways.

11. A machine tool assembly according to claim 7 wherein:

(a) the pocket wall extends from the top surface of the
shank body; and the first discharge port is positioned to
discharge fluid over the cutting tool insert, when the
cutting tool insert is operably positioned in the insert-
receiving compartment.

12. A machine tool assembly according to claim 7 wherein:

(a) the second discharge port is angled at a non-orthogonal
angle within the tool head to discharge fluid at an acute
angle relative to said opposite side of the shank body.

13. A machine tool assembly according to claim 7 further

comprising:

(a) a cutting tool insert operably mounted within the insert-
receiving compartment.

14. A method of assembling a tool holder, the method

comprising:

(a) providing a shank body having atool head; the tool head
defining a pocket including an insert-receiving compart-
ment; the shank body having a fluid passageway extend-
ing through the shank body into the tool head and ter-
minating in at least a first discharge port and a second
discharge port; and

(b) operably mounting a cutting tool insert in the insert-
receiving compartment to position the insert adjacent to
the first discharge port, and so that the second discharge
portis on opposite side of the shank body from the insert;
(c) providing a gang tool including a block partitioned
with at least first and second receivers, each of the first
and second receivers constructed and arranged to
receive a tool holder; and (d) operably mounting the tool
holder in the first receiver of the block so that the second
discharged port is oriented to discharge fluid in a direc-
tion toward the second receiver.

15. A method according to claim 14 wherein:

(a) the step of providing a shank body includes providing a
shank body having a front end, a rear end, and a top
surface; the tool head extending rearwardly from the
front end of the shank body; and the pocket being
defined downwardly from the top surface of the shank
body and rearwardly from the front end of the shank
body.

16. A method of using a machine tool, the method com-

prising:

(a) positioning a block of a gang tool having at least first
and second tool holders therein so that a cutting tool
insert positioned in the first tool holder is in engagement
with a workpiece;

(1) the first tool holder including a shank body having a
tool head; the tool head defining a pocket including an
insert-receiving compartment with the cutting tool
insert positioned therein; the shank body having a
fluid passageway extending through the shank body
into the tool head and terminating in at least a first
discharge port and a second discharge port;
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(b) discharging fluid through the first discharge port in a
direction toward the cutting tool insert; and

(c) discharging fluid through the second discharge portin a
direction toward the second tool holder.

17. A method according to claim 16 wherein:

(a) the step of positioning a block includes using the first
tool holder having the first discharge port in the pocket
wall; and the second discharge port in the tool head on an
opposite side of the shank body from the insert-receiving
compartment.

18. A method according to claim 16 wherein:

(a) the step of discharging fluid through the first discharge
port includes discharging coolant; and

(b) the step of discharging fluid through the second dis-
charge port includes discharging coolant.

#* #* #* #* #*
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